Lipid asymmetry in rabbit small intestinal brush border membrane as probed by an intrinsic phospholipid exchange protein.
All classes of phospholipids present in brush border membrane are exchanged in a 1:1 ratio for egg phosphatidylcholine when brush border membrane vesicles from rabbit small intestine are incubated with small unilamellar vesicles of egg phosphatidylcholine. The exchange reaction exhibits biphasic kinetics similar to those of the hydrolysis of brush border membrane phospholipids by phospholipase A2 and sphingomyelinase C. In both reactions there is an initial fast phase followed by a markedly slower one. The phospholipid exchange appears to be catalyzed by intrinsic brush border membrane protein(s), while the digestion by phospholipases is mediated by externally added enzymes. From a comparison of the kinetics of phospholipid exchange and phospholipid hydrolysis, the following conclusions can be drawn: Both sets of experiments indicate the presence of two phospholipid pools differing in the rate of phospholipid exchange and hydrolysis. Except for sphingomyelin, the size of the two phospholipid pools derived from phospholipid exchange is in good agreement with that derived from phospholipid hydrolysis. This is the main finding of this work, and on the basis of this result the two lipid pools are tentatively assigned to phospholipid molecules located on the outer and inner layer of the brush border membrane. The slow rate of phospholipid exchange reflects the rate of transverse or flip-flop movement of phospholipids. The half-time of this motion is approximately 8 h for isoelectric (neutral) phospholipids such as phosphatidylethanolamine and approximately 80 h for negatively charged phosphatidylserine and phosphatidylinositol. Isoelectric phospholipids (phosphatidylcholine, phosphatidylethanolamine) are preferentially located on the inner (cytoplasmic) side (to about 70%) while the negatively charged phospholipids are more evenly distributed: 55-60% are located on the inner side.